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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0ecreynBaeT N3y4eHue IPyrux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromuxcs HaydHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOW HayKoil sBIEeHUN u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJIalTallud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pasBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJCeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
0o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIlIeHHWe 3aJad  SBISeTCS  peaiu3anuen
JeSITeIbHOCTHOTO MPUHIINTIA 00yYEHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Ainrebpa» Jii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeNbHO-METOAMYECKUe IMHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBa», «DYHKIHHY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
W3YYEHHUs Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JHMHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCcst IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBl HEKOTOPHIE OCHOBBI
JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YYAIOIIMMHKCS OCHOB YHHUBEPCAIHLHOTO MATEMATUYECKOTO S3bIKA.
CopepxaTenbHOM W CTPYKTYPHOUW OCOOCHHOCTBIO Y4EOHOTO Kypca «AnreOpay» SsBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue TMHUH «YHCIa ¥ BBIMUCICHUSD CITy’)KUT OCHOBOM IS TATbHEHIIIEr0 N3yYeHUS
MaTeMaTHKH, CHOCOOCTBYET pa3BUTUIO Yy OOyyaromMXcsl  JIOTMYECKOT'O  MBIIUICHHMS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAKXKE NMPHUOOPETEHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00IIIero 0oOpa3oBaHUsl CBSI3aHO C PAMOHATIBHBIMH U MPPALMOHAIHHBIMH YHCIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYJAIOIIUXCS MATEMATHYECKOTO
amnmapara, HeoOXOIUMOTO JIJIsl pelIeHHs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs y4eOHBIM MaTepual
TPYNIUpPYETCS BOKPYT pAlMOHANBHBIX BbIpOKEHUH. AnreOpa JIeMOHCTpUPYET 3Ha4YCHHE
MaTeMaTHKH KaK s3bIKa JJIS TIOCTPOCHUS MAaTEeMaTHYEeCKHUX MOJEJCH, ONMMCAHUs TPOLECCOB U
SBJICHUH peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJISi OCBOGHHUS Kypca
uH(OpPMATUKHU, W OBJIAJIEHUE HaBbIKAMHU JCIyKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTRBY.

Conmepxanne  (yHKIIMOHAITBHO-TPAUUECKOW  JIMHUM ~ HAIeIeHO Ha  TOJTy4YCeHHE
00y4JarmUMUCs 3HaHUH 0 QYHKIUAX KaK BXKHEHUIIEH MaTeMaTHIeCKOW MOJICIH JIsl ONTUCAHUS U
UCCIIEIOBAaHHUS PAa3HOOOPA3HBIX TPOIECCOB W SIBIICHUH B Tpupoae W oOmiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONIb30BaTh pa3IHMyuHbIe
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BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIAJl B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJbTYPBI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3felibl cojepkaHus: «Yucma W BBIYHUCICHHS,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOH.
[TonsiTHE pPaLlMOHAIBHOTO YMUCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOYMBAHNE PALMOHAIBHBIX YHUCEIL
Apudmerndeckue neicTBUs ¢ pallHOHAIBHBIMU YkcIaMu. Pemenne 3a1a4 U3 peaqbHON MPaKTUKH
Ha 4acTH, Ha ApoOu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHHe, MpeoOpa3oBaHne BHIPAKEHHUHA Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

[TpuMmeHeHre NPU3HAKOB I€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATyPaJbHbIX YHCE.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMast U 0OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencTaBneHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beranucienus
no ¢opmyinam. IlpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PABHBIE BBIPAKCHMS,
paBuiia npeoOpa3oBaHUsl CYMM M IIPOU3BEACHUN, MIPaBUJIa PACKpPBITUS CKOOOK M IPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorowieHa. Cli0keHUE, BBIUNTAHUE, YMHOKEHUE
MHOroueHoB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 4 HepaBeHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOrO ypaBHEHUS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHU.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH crOcOOOM IMOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aau ¢ IOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue mexny AByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KoOpAnHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UreHue rpadukoB
peanbHbIx 3aBucuMocTeil. [Tonsitue pynxnun. I'paduk pynkuuu. Croiicta ¢pyHnkuuii. Jluneitnas
bynkuus, e€ rpaduk. I'papux pynkuun y = [x|. I'padudeckoe perienue JIMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UppaAllMOHATIbHBIX uncen. CBolicTBa apupMETUUECKUX KBAAPATHBIX KOPHEH U UX
MpUMEHEHNE K TPEeoOpa3OBaHUIO YHCIIOBBHIX BHIPAKEHWM W BBIYUCICHUSAM. JlelCTBHTENbHBIC

quciia.
CreneHsb ¢ IeJIbIM IT0Ka3aTelIieM U €€ CBOMCTBA. CTaHJIapTHaSI 3aIlliuCh YUCiia.
Auredpanyeckune BbIPaKeHHUs
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KBanpatublit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXuieHa Ha MHOKHUTEIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BbIUMTAaHUE, YMHOXKEHUE, AelieHue anredpandeckux apoOeil. PanmoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHM, CBOOAIIMXCA K JIMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEepHpeTanus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUU € IByMsI IEPEMEHHBIMU. I [prMephI peleHns CHCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMS
MEePEeMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 anre0OpandecKuM CriocoOOM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUUHA

[Tonsitue Gynkuuu. O6MacTh ONpeeNIeHus U MHOXKECTBO 3HaueHui (yHKuu. Crnocoobl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenuwe cBoiictB QyHkmuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUINX peaJbHbIe IPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHune ypaBHEHNI i CHCTEM
YPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonanbeHble 4Kcia, UppalMOHAIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENBHBIE YHCIA KaK OECKOHEYHBIC
JiecaTUYHbIe ApoOu. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
yuceln U KOOPAMHATHOW MPSMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pa3zmMepbl 00BEKTOB OKPY>KAIOIIET0 MUPA, JUTUTEIBHOCTD IPOIIECCOB B OKPY’KAIOLIEM MHpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrjieHHe 4YHCell.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BEIYMCIICHHN.

YpaBHeHUsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIIMXCSA K JIMHEWHBIM.

KBagparHoe ypaBHeHHe. Penmienue ypaBHeHHN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapaTtHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbEeH M YETBEPTOM CTENECHEW pa3iloKEHHEM Ha
MHOHUTEIH.

Pemenue 1poGHO-palimoHaNbHbBIX ypaBHEHHUN. PerieHne TeKCTOBBIX 3a1au aaredpandyecKum
METOJIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpaBHEHUN € JIByMsl IIEpEMEHHBIMHU. PelleHne cHcTeM [ByX YpaBHEHMH, OJIHO M3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpHpETalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMU.

Penrenue TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Peuienne JNMHEMHBIX HEPABEHCTB C OAHOW IEPEeMEHHOW. PemeHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. ['padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMEHHBIMH.
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DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGoia, KOOpIMHATHI BEPILIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduxn dymkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =\x, y = |x| , u ux cBoiicTsa.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

[TonaTue 4yuciIOBOM MOCHEAOBATEIBHOCTU. 3aJJaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dbopmysoit u GopMyII0i 1-TO YJIeHA.

Apudmernueckast 1 reomerpuueckas nmporpeccuu. @opmyIisl #-ro 4ieHa apuhMETHIECKON
U T€OMETPUYECKOM MPOrpeccrii, CyMMBbI NEPBBIX 71 YICHOB.

N3obpakenne 4iaeHOB apu(PMETHUECKOM M TEOMETPUYECKOH IMPOrpeccHid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOALIEMY POCCHUMCKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOSI3aHHOCTEH TpaKAaHWMHA M pealiu3allid €ro TMpas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHATBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MAaTEMATUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO PUMEHSTh MATEMATHUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBBS, BEICHUS
310pOBOTO 00pa3a *HU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUNA U OTABIXA,
peryisipHas usuveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa JPYroro 4eI0BeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA TSI OKPYIKAIOIEH Cpebl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JI€ATEeIbHOCTh, B TOM YHUCJI€ YMEHHE YUUTHCA Yy APYTrUX
TrozIel, MpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH 3
OMBITA JIPYTHUX;
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HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SIBICHUSAX, B TOM YHUCIIC paHee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TPeOYIOUIMII KOHTpMEp, KOPPEKTUPOBATh NPUHHMAEMble DPELICHUS U JACUCTBUS,
(GbopMyIMpOBATH M OLICHUBATH PUCKHU M MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

® BBUIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy MOHATUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHSITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCH(PHUKAINK, OCHOBAHHS JJIs1 00001IeH s
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34,

® BOCIPUHMMATh, (POPMYJIMPOBaTh U MPeOOPA30BBIBATE CYXIEHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAaHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, IpelylaraTb KPUTEpUHU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAECTYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30dupath J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEP)KICHUHN (IIPSIMBIE U OT IPOTUBHOTO),
IPOBOJUTH CAaMOCTOSITEIBHO HECJIOKHBIE JOKa3aTeIbCTBA MaTEMAaTUYECKHX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PacCyXkICHUS;

e BEIOMpaTh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAALINNA ¢ YYETOM CaMOCTOATENBHO BbIAEICHHBIX
KPUTEPUEB).

ba3oBble Hccien0BaTeIbCKUE NEHCTBHA:

® HCIOJNB30BaThb  BOIPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHMS,
(bopMyIIHpoBaTh BOIPOCH], GPUKCHUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO
yCTaHaBJIMBaTh UCKOMOE U JIaHHOE, (POPMHUPOBATh TMIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HeOOJIbIIOE MCCIE0BaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

® CaMOCTOATENIbHO  (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOTO HAOIIOJEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCA, A TAKIKE BBIABUTaTh IIPEAIOJIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

® BBIIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINK, JaHHBIX, HEOOXOIMMBIX
JUISL pEeIlIeHUs 3a/1auH;

e BBHIOMpATh, AHAJIU3UPOBATH, CUCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HMH(OPMALINIO
pa3INYHBIX BUAOB U (POPM MpPECTABICHHUS;

e BbIOMpaTh (hopMy NpescTaBIeHHUs HH(YOPMAIIMKN U WLTIOCTPUPOBATh pellaeMble 3aauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u ©X KOMOMHALMSIMY;
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® OIEHUBATh HAAGKHOCTh MHMDOPMALIMU IO KPUTEPHUSIM, MPEUIOKCHHBIM yYUUTEIIEM WIIH
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
® BOCIHPHUHHUMATH U (GOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yJIbTaT;
® B XOjc OOCYXKICHHS 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBbI, TPOOIEMEI,
pelaeMoif 3a1a4m, BHICKa3bIBaTh UJCH, HAIICJICHHBIE HA TTOUCK PEIICHHUS, COIIOCTABIIATD
CBOM CYKJICHUS C CYXICHHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH Pa3Indne
U CXOJCTBO TO3HIMHA, B KOppeKTHOH (opme (opMynnpoBaTh pazHOTIACHs, CBOU
BO3PAKCHUS;
® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3agad Mpe3eHTAlUd U
O0COOEHHOCTEHN ayAUTOPUH;
® [IOHUMATh U MCIIOJIB30BATh IPEUMYIIECTBA KOMAHTHOW U MHIUBUAYATBHON paOOTHI IPH
peleHnr y4eOHbIX MaTeMaTHUeCKHX 3a/1ay;
® [PUHUMAThH 1[eIb COBMECTHOM JeATENbHOCTH, INIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThI, pacrpenesaTh BUABI padoT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PEe3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;
® y4acTBOBAaTh B IpyHHoBbIX (hopMax paboTsl (00cykaeHus, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIJa B OOIIUN IMPOTYKT
0 KpUTEpHsiM, cHOpMyITHPOBAHHBIM yUACTHUKAMU B3aUMOACHCTBHS.
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
® CaMOCTOSTEIBHO COCTaBIISATh IUIAH, AJITOPUTM pEHICHHs 3aJadd (WU €ro YacTh),
BEIOMpATh CIOCOO pEIICHUS C YYETOM HUMEIONIUXCS pPECypcoB H COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh BApUAHTHI PEIICHUN C YIETOM
HOBOW MH(pOpMaIUy.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:
® BIAJETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHUs
MaTeMaTHYeCKOM 3aa49H;
® MpPEeABHACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 3aJ]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3yiIbTaTa JACSITEILHOCTH TIOCTABICHHON IIEJTU U YCIIOBHSIM,
OOBSACHATH MPUYUHBI TOCTHKEHUS UITH HEJOCTUKESHHS 111, HAXOAUTh OLTHOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy obOydyenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CICAYIOMNE MPEIMETHBIE
pE3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

BrimonHaATe, coderass yCTHBIE M TMHCHbMEHHBIE MPHEMBI, apuMeTHyecKkue NeHCTBUS C
parMoHaTBHBIMH YHCTIAMHU.

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.
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[TepexoauTh OT OMHON (HOPMBI 3amKCH YHCEN K APYyrod (MmpeoOpa3oBBIBATH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUM. BBITOIHATE NEHCTBHS CO CTEIEHSAMHU C HATYPAJIBHBIMU IT0KA3aTEIISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare nNpakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IIPONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS yueOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BbrlinonHATe Ipeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNnHATE yMHOXEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJICH,
OpUMEHATH (HOPMYJIBI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pewate yMHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHss MpaBWIa IEpexona OT
UCXOQHOIO YpaBHEHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS pEIIEHUEM JMHEHHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JHHEWHOTO YpaBHEHUS C JBYMs
NEPEMEHHBIMH, TOJIBb3YsICh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMs INE€PEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnaTh M pemiath JUHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3ynbTar.

DOyHKIUH

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE TPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk QyHKINU y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.
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[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kjacce oOyuaroumuiics MOJYYHUT CIEIyIOIIUE MpEAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN IS
CpaBHEHMsI, OKpPYIJIEHUS M BBIYMCICHHMH, M300paxkaTh IEHCTBUTEIbHBIE YHUCIA TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOAUMOCTH KAJIBKYJISITOP, BHIIIOJIHSATH TPe0Opa30oBaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OONMBIIMX W MaJbIX YHCET C MOMOMIBIO JECATUYHBIX ApoOe u
crenenei yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh TNOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBbIE MPeoOpa3oBaHMs PAlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PackmnapiBaTh KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh TpeoOpa3oBaHUsl BHIPAKEHUH JIUIS pEIICHUs Pa3IMUHBIX 337a4 U3 MaTEMaTUKH,
CMEXKHBIX NIPEIMETOB, U3 pealbHONW MPAKTUKU.

YpaBHeHusI U HepaBeHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YpPaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHUH, B TOM UYHUCIIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBINBATh, HIMEET JIM ypaBHEHHE HITH CUCTEMa
YPaBHEHMH peleHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauTe OT ciOBeCHOW (GOPMYNHMPOBKH 3amaul K e€ anreOpandecKod MOAETH C
IIOMOULIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBl YpaBHEHUM, WHTEPIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYYEHHBIN pe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCTIONB30BaTh (PYHKIIMOHATIBHBIC TOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHMs1), ONPEENSATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesaTh CBONCTBA
¢byHK1IMU 0 €€ rpaduKy.

Ctpouts rpaduku 37€MeHTapHbIX QYHKIUH BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCBIBaTH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koHiy oOyuenus B 9 kJacce oOyyaroumuiics MNMOMYYHUT CJEIyIOIIUE MpeIMETHbIE
pe3yNbTaTh:

Yucsa v BbIYUCICHUSA

CpaBHUBaTh U YIIOPSAIOUYNBATH PallMOHAIBHbBIE U HPPALIMOHAJIbHBIE YHCIIA.

Bomonsate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALIMOHATBHBIMU YHCTIaAMH.

HaxoauTh 3HaueHHs CTENEHEN € IENIBIMU M10Ka3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAUECHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisiTh JEUCTBUTEIBHBIE YHWCIA, BBIMOIHATH NPHUKUAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUsS M HEPABEHCTBA
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Pemarts InHENHBIEC M KBaJpaTHBIE YPABHCHMS, YPABHEHMS, CBOJAIIMECS K HUM, IPOCTEHMIINE
IpOoOHO-pallOHATIbHBIE YPABHEHUS.

Pemars cucTemsl IByX JIMHEHHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMU U CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMH.

ITpoBoAMTH pOCTEHIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
NpUMEHEHHEM IrpaUyecKuX MpeicTaBlIeHUH (YCTaHaBINBAaTh, HIMEET JIM ypPaBHEHHUE WU CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh pEIICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

PemaTs cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOIIME KBAAPAaTHOE
HEpaBEHCTBO, N300pakaTh pEIEHHE CUCTEMbl HEPABEHCTB HAa YHMCIOBOM NPSAMOM, 3alMChIBATh
pELIEeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a1a4.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACIIOIOKEHHUE Ha
KOOPJMHATHOM TUIOCKOCTH IpadukoB PyHKIMIA BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢, y =x3,y =%, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(QDUIHEHTOB, ONMUCHIBATH CBOICTBA
GyHKIMIA.

Crpouth M M300pakaTh CXeMaTUYECKU TpadUKU KBaIpaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (GYHKLHUIO [10 GOpMYIIe, IPUBOAUTE IPUMEPHI KBAJPATHUHBIX
GyHKIUI U3 peanbHON KU3HHU, PU3UKU, TEOMETPUU.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3aJaHusl.

BbINONHATE BBIUKCIEHHUS C UCIOJIB30BaHUEM (OPMYJN N-r0 WiIEHa apuUPMETHUECKOH U
TEOMETPUUYECKOH MPOTPECCUM, CYyMMBI MIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEIOBATEIbHOCTSMHU, B TOM YHCJIE 334U U3
peabHOM >KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).

[okyMeHT co3aaH B anekTpoHHow copme. Ne 116 ot 17.11.2025. UcnonHutens: MNaHuesa J.X. B SINNEKTPOHHbIA
CrpaHunua 12 n3 31. CTpanuua cosgara: 17.11.2025 09:33 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3/ieioB U TeM
NMPOrpamMmbl

Ne i/t

Yucna u BeauciieHud. ParimoHanbHbIe

! yucna

2 AnreOpanyecKue BhIPAKCHHS

3 YpaBHeHUs 1 HEPaBEHCTBA

4 Koopaunats! u rpaduku. OyHKImm
5 [ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Kontpoabubie IlpakTuueckue

Beero padoThI padoThI
24 1
27 1
18 1
24 1
9 1
102 5 0

DJIEeKTPOHHBIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
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8 KVIACC

Ne i/

10

HanmeHnoBaHue pa3aesioB U TeM
NPOrpamMmbl

Yucna u Beiuncnenus. Kpagparaeie
KOpHU

Uucna u Beraucienns. CTEeHs ¢ T CJIbIM
II0Ka3aTClIEM

Anrebpanyeckue BhIpaXKeHHUs.
KBagpartsslii TpExuneH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpandeckas 1po0b

YpaBHeHus u HepaBeHCTBA. KBagpaTHbie
ypaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI
YpaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa
Oynknuu. OCHOBHBIE TTOHITHS
Oyukimu. YnucnoBble PyHKIMH

[ToBTOpEeHME U 06001IEHNE

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6numoreka [IOK
https://m.edsoo.ru/7f417af8
bubnnoreka IIOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bubnnoreka IIOK
https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
https://m.edsoo.ru/7{417af8
bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
https://m.edsoo.ru/7{417af8
bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne
n/n

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmbl

Uucna u Berunciienus. JleHcTBUTENbHbBIC
qucia

YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C
OJHOU MepeMEHHOM

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
YpaBHEHU I

VpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
DyHKIMHU

YucnoBbIe IIOCIEA0BATEILHOCTH

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

KoaunuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1
1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

23

24

2.5

2.6

2.7

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna v BEIUUCICHUS

BeinonHATe, coudeTras  YCTHbIE W INHCbMEHHBIE  HPHUEMBIL,
apudMeTHIeCKue ACUCTBHS C PAIIHOHATHHBIMU YHUCIAMH

Haxoauth  3HaueHUs  YMCIOBBIX  BBIP@KEHUH,  IPUMEHATH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAUEHU I JPOOHBIX
BBIPAXEHUH, COIEPKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

[Tepexomqute OT omHOW (OpMBI 3amMcH YWCET K JAPyrou
(mpeoOpa30BbIBaTh  JECATHYHYIO  JIpo0Ob B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO ApOOb)

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA
OxpyrasaTh yncia

BBINIONMHATE NPUKUAKY U OLIEHKY PE3yJibTaTa BBIYMCIICHHM, OLICHKY
3HAYEHUH 4YMCIOBBIX BBIPAXKCHUM. BBINOIHATH AEHCTBHA  CO
CTEIEHSAMHM C HaTyPAJIbHBIMU ITOKA3aTEISIMU

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKCHUE Ha MHOKHUTEIN
HaTypaJIbHBIX YHCET

PCI_HaTI) HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIC 3ajJa4u, CBA3aHHBIC C
OTHOILIEHHUEM BEJIMYHH, IPOIOPIIMOHATLHOCTHIO BEJIMYMH,
MpOLICHTaMH, HMHTEPIPETUPOBATL PE3YJIbTAThl PEIICHHUS 3aJad C
y4ETOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB

Anrebpanyeckue BbIpaXeHHs

Hcnonp30BaTh  anreOpandecKyr0 TEPMHHOJIOTHIO W CHMBOJHKY,
MPUMEHSITH €€ B IPOIIECCe OCBOCHUSI YIeOHOTO MaTepHrala
Haxoauth 3HaueHUsT OYKBEHHBIX BBIPAKEHUW TpPU 3aJaHHBIX
SHAYCHUAX IMEPEMCHHBIX

BrimmongaTs Hp606p330BaHI/I$[ EJI0TI0 BBIPAXKCHUA B MHOT'OYJICH
MIPUBEICHUEM TTOJIOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK
BrimmongaTs YMHOKCHHUEC OJHOYJICHA HA MHOT'OYJICH 1 MHOTOYWICHA HAa
MHOTOYJIEH, MPHUMEHSTHh (OpMYNbl KBaJpaTa CyMMBI W KBajpara
pa3sHOCTH

OCyImeCTBISITh  pa3jioKeHWEe MHOTOYWICHOB HA MHOXHUTEIH C
MOMOIIHIO BEIHECEHHSI 32 CKOOKHM OOIIET0 MHOXKHUTEINS, TPYIITUPOBKH
CJIaraeMbIX, MPUMEHEHHS POPMYJT COKPAIIEHHOTO YMHOXKEHHS
HpI/IMeHﬂTI) npeo6pa3013aHm{ MHOT'OYJICHOB IJIs PEIICHUA pa3JIMIHBIX
3a]1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEeaTbHON MPAKTHKU
Hcnonp30BaTh CBOMCTBA CTETMEHEHW ¢ HATypaJlbHBIMH TOKa3aTEeIIMU
TSl Ipe00pa3oBaHUs BRIPAKCHHUI

YpaBHEHHMS 1 HEPABEHCTBA
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3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

43

4.4

4.5

4.6

8 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
IIPaBUJIa IEPEX0/Ja OT UCXOAHOIO YPaBHEHUS K PABHOCHIBHOMY €MY.
IIpoBepsTs, SIBIAETCS JIM YUCIO KOPHEM YPABHEHUS

[TpumensTp rpaduveckue METOAbl TPU PEIICHUH JIMHEWHBIX
YPaBHEHUH U UX CUCTEM

[lonGupate mnpuMepbl Map YHCEN, SBISIONIMXCA pelIeHHEM
JIMHENHOI0 ypaBHEHUS C IBYyMS IEPEMEHHBIMU

CTpouTh B KOOPIUHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHHS
C ABYMS IEPEMEHHBIMU; MOJIb3YACh rpauKoM, MPUBOIUTH IPUMEPHI
pellIeHUs] ypaBHEHUS

Pemate cucteMbl ByX JIMHEWHBIX YpPaBHEHMH C JAByMs
IIEPEMEHHBIMH, B TOM UYHUCIIE TpapUUecKu

CocTaBisITh U pelaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHHH 110 YCJIOBHIO 3a7a4d, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4M ITOJIyYEHHBIN pe3yJIbTaT

Koopaunate! u rpaduku. OyHKmn

N300paxaTh Ha KOOPIAMHATHOW HPSIMOW TOYKH, COOTBETCTBYIOILKE
3aJJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3alMCBIBAThH
YHCIOBBIE TPOMEKYTKH Ha alTreOpandecKkoM s3bIKe

OtMmeuath B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM TII0 3aJaHHBbIM
KOOpAuHaTaM

Crtpourts rpaduku uHeHHBIX QyHKIMA. CTpouTh rpaduk QyHKINUU Y
= [x]

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSIHHE, IICHY, KOJHYECTBO,
CTOUMOCTb, POU3BOUTEIILHOCTD, BpeMsi, 00bEM paboThI

HaxonuTh 3HaueHune (pyHKIMU MO 3HAYEHUIO €€ apryMeHTa

[Tonumats rpaduyeckuii crnoco0 TpPEACTAaBICHUS U  aHAJIM3a
uH(pOpMalMK, HM3BJIEKaTh W HUHTEPIPETUPOBATh HMH(OpPMALMIO M3
rpaMKOB peabHBIX MMPOLECCOB U 3aBUCUMOCTEH

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

Hcrnons30BaTh  HaydajabHbIE  NPEIACTABICHUS O  MHOXECTBE
JIEMCTBUTEIIBHBIX YHCEN I CPABHEHHUSI, OKPYTJICHUS U BBIYUCIICHH,
n300pakaTh JeMCTBUTENbHBIE YHUCIIAa TOYKAMU HAa KOOPIWHATHOM
IPSAMO

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrO0 KBAJPaTHOIO KOPHS,
HaXOJIUTh KBAJpaTHble KOPHM, HCIOJIB3YS IpPU HEOOXOTUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHU,
CoZepKaIIMX KBAaAPAaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEN
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1.3

2.1

2.2
23

24

3.1

3.2

3.3

34

4.1

4.2

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yjabTarta

1

HCHOJIB?»OB&TB 3aIlIucu 60JII>H_II/IX U MaJIbIX 4YHUCCII C IIOMOIIBIO
JECATUYHBIX Opo0el u cTeneHei uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsTh TOHATHE CTENEHU C LEeNbIM MOKa3aTelieM, BBIIOIHAThH
npeoOpa3oBaHUs BBIPAXKEHUN, COACPKANIMX CTEINEHH C IIeJIBIM
MoKa3areyiem

BBITOMHATE  TOXKIECTBEHHBIE TMPEOOpPA30BaHUS  pallMOHATBHBIX
BBIPQXKEHUI HA OCHOBE IPaBWJI JACHUCTBUM HaJ MHOIOWICHAMU H
anreOpandecKuMHu JIpoOsSIMH

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXHTCIIN

[TpumeHsTH TpeoOpa3oBaHusl BBIPAKEHHUNA IS PEHICHUS Pa3IHYHBIX
3a[1a4 U3 MAaTEMaTUKH, CMEKHBIX [IPEIMETOB, U3 pPEalbHON IIPAKTUKU

VYpaBHEHUS U HEPABEHCTBA

PemraTs J'IHHeﬁHBIe, KBaJApaTHbIC YpPaBHCHHUA W palHdOHAJIBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/If/'I C IByMs
MNEPEMCHHBIMU

IIpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npe/cTaBiIeHui (ycTaHaB/IMBaTh, UMEET JIM YpaBHEHUE WIM cHUCTEMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

[lepexomuTs OT cioBecHOW (OPMYIHPOBKH 3amadn K €€
anredpanvyeckoil MOAENU C MOMOIIbIO COCTaBJICHHS YPaBHEHUS MU
CUCTEMBbl ypaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a41 IOJIYUYEHHBIN pe3yJbTatT

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OILICHKH, pelIaTh JIMHEWHbBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsTh CBOMCTBA (DYyHKIIMU

o e€ rpaduky

Crpoutsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y = k/x,y=x?y =Xy = [X|, ONUCBIBATh CBOMCTBA YUCIIOBOI
¢byHKuMu no e€ rpaduky

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

Yucia ¥ BEIUHCIIEHUSA
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1.1

1.2

1.3

1.4

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

3.2

3.3

34

CpaBHUBaATh U YNOPSAJOYMBATH PAaLlMOHAIBHBIE U UPpPALMOHAIbHBIC
yucia

BrmonaaTs apI/I(bMeTI/I‘ICCKI/Ie ,HCI;'ICTBPIﬂ C paiOHaJIbHBIMHU YUCJIAMU,
COoucCTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHMCJICHUS C
HppalliOHAJIbHBIMHA YU CJIaMHU

HaXOIII/ITB 3HAYCHMS CTEIICHEH C LOCJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYMCJIATH 3HAYCHHUA YK CIIOBBIX Bblpa)KeHI/Iﬁ

OprrJISITB HeﬁCTBHTCHBHBIe qucia, BBIINIOJIHATD IIPUKUIAKY
pe3yiibTaTra BBIHHCHGHHﬁ, OLICHKY YHUCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YypPAaBHEHUS,
CBOJIAIIIMECS K HUM, NTpOCTeiine JpoOHO-pallMOHaIbHbIE YPABHEHUS

PemaTtes crucTembl IBYX JTMHEHHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISICTCS
JIMHEHHBIM

Pemiate TekcToBBIE 3a/1aun alreOpandeckuM CIOCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHMsI WM CUCTEMBI JBYX YpPaBHEHUH C IByMs
[IEPEMEHHBIMU

[IpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBiIeHUi (Hampumep, yCTaHAaBIUBaTb, UMEET JIU ypaBHEHHE
WIM CUCTEMA YPaBHEHUM pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO)

Pemrate  nmHeitHBIC HCPAaBCHCTBA, KBaApPATHLIC HCPABCHCTBA,
I/I306pa)KaTB pPEHICHUC HCPABCHCTB HA YUCIIOBOH HpHMOfI, 3aI1iMChIBaTh
pEemICHUC C TOMOIIIBIO CUMBOJIOB

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pakaThb peIlIeHHe
CHUCTEMBI HEPABEHCTB HA YMCIJIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE C
MIOMOIIbIO0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUN PA3IMYHBIX 33a4
OyHKIMU

Pacno3snaBate  QyHKkuMM ~ u3ydeHHbIX  BUAOB.  [loka3biBaTh
CXEMAaTUYECKH PACIOJIOKEHUE HA KOOPAMHATHOMW IUIOCKOCTU
rpajpuxoB QyHkumii Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(p(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA
byHKIMIA

Iloxa3piBaTh CXEMATHYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
IUIOCKOCTH TpadukoB GyHKIMH BUa y = VX, y = |X| U ONUCHIBAThH
CBOICTBa PYHKIIMIA

Crpouth M u300pakaTb CXeMAaTHYECKH TpaduKH KBaApaTHUHBIX
GyHKIUI, OMHMCHIBAaTH CBOWMCTBAa KBAJIPAaTUYHBIX (QYHKIUH MO HX
rpaduxam

Pacrnio3HaBaTh KBaJIpaTuuHyro (yHKIHMIO 10 (opMmyse, NPUBOIUTH
pUMephbl KBaJIpaTUYHBIX (YHKIMH U3 peanibHOW KU3HH, (UMKH,
TEOMETPUH

ApI/I(I)MCTI/I‘-ICCKaH N TCOMCTPHUYICCKAA MPOTrpeCCUun
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Pacnio3naBath apu(METHYECKYI0 U TEOMETPUYECKYIO IMPOTPEeCcCUr

BbINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (HOpMyJ n-TO 4iieHa
apu(METHUECKON U TEOMETPUIECKOM MPOTPECcCHii, CyMMBbI IIEPBBIX N

H306pa)I(aTb YJICHBI IIOCICa0BAaTCIbHOCTHU TOYKaMH Ha

Pemiats 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITIOCJIICA0BATCIbHOCTAMU, B

4.1
MIPHU Pa3HBIX CIIOCO0AxX 3aMaHus
4.2
YJICHOB
43 .
KOOPJMHATHOH TIOCKOCTH
4.4

TOM 4HCI€ 3aJaud U3 peajJbHOM JKHU3HM (C HCIOJIb30BAHUEM
KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Yucia ¥ BEIUMCIIEHUS

Jlpobu OOBIKHOBEHHBIE M JACCATHYHBIC, MEPEXO] OT OJHON (OPMBI 3aIUCU
1.1 npobeit k apyroi. [loHsATHE palMOHAIBLHOIO 4YKCIIA, 3alKMCh, CPABHECHHE,
yHOPSAJIOYMBAHUE PALIMOHATIBHBIX YHCET

Apudmernieckre qeicTBUS ¢ pallMOHATFHBIMU YKciIaMu. Pemenue 3a1a4 u3

1.2 peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpeZeNieHHe, MpeoOpa3oBaHHe
BBIPQ)XEHUI Ha OCHOBE ONPEIETICHNUS, 3aMCh OOIBIINX YHCEell
1.4 IIponieHTshl, 3a1uCch NPOLEHTOB B BUAE ApoOU U IpoOU B BHUJE MPOLEHTOB.
Tpu ocHOBHBIE 3a/1a4M Ha ITPOLIEHTHI, PELICHNE 334a4 U3 PEAIbHOM IPAKTUKU
15 [IpumeneHne NpPU3HAKOB JIEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHbBIX YUCEIl
16 PeanbHble  3aBHUcMMOCTHM, B TOM 4YHciae IHpsMas U oOparHas
[IPOIOPLIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
71 IlepemeHHbIE, YMCI0BOE 3HAYECHHUE BBIPAXKECHHUS C IEPEMEHHOM. [lomycTuMmbie
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXIy BEIHMYMHAMH B BUAE (HOPMYJIBL.
' Boruucnenus no popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPQXEHUH, TOXKAECTBEHHO paBHbIE
BBIPAXKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM
25 OpnowneHnbl 1 MHOrouaeHsl. CteneHb MHOrOwIeHa. CloeHue, BhlYUTaHuE,
YMHOXXEHUE MHOTOWIEHOB
@opMyJIBl  COKPAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pasHoCcTH KBaaApaToB. PaziokeHne MHOTOWIEHOB Ha
MHO>KHTEIN
3 YpaBHeHust
31 VYpaBHeHHEe, KOpPEHb YPaBHEeHNs, NpaBuia MpeoOpa3oBaHus YypaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHEHUI
39 JInneniHOE ypaBHEHHE C Ov,I[HOI‘/’I nepeMeHgoﬁ, YHUCJIO KOPHEH JIMHEWHOIO
YpaBHEHUSI, peLlICHUE JIMHEHHBIX YpaBHEHUM
33 CocraBnenue ypaBHevHHfI 10 YCJIOBHUIO 3a/1aul. PellieHne TeKCTOBbIX 3a1a4 ¢
MTOMOUIBIO YPAaBHEHUN
34 JIuHeitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 Ipaduk

Cucrema IOByX JHMHENHBIX YPaBHEHHU C JIByMs IepeMeHHbIMH. Pemenune
3.5 CHCTEM ypaBHEHHH crioco0oM nocTaHoBKH. [IpuMeps! penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHU

4 Koopaunats! u rpapuku. Oynkunu
4.1 Koopaunara Touku Ha npsMou
49 Uucnosble MpoMexXyTKH. PaccTosiHue Mex Ty AByMS TOUKaMU KOOPAMHATHOU
' IpsAMOI
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[IpsmoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJrHAaTa

4.3 TOYKHM Ha KOOPAMHATHOW IJIOCKOCTH

44 [Ipumepsl Fp%(bI/IKOB, 3aaHHBIX opMynaMu. UteHue rpauKoB peanbHbBIX
3aBUCHUMOCTEMN

4.5 [onsarue Gpynkuuu. I'papux pynkumu. CroricTBa QyHKIHIA

4.6 JIuneitnas ynkuus, e€ rpaduk. I'padux Gynkmmm y = [X|

47 Fpa(blxlqeczcoe pElIEHHE JIMHEMHBIX YPABHEHHM W CUCTEM JIMHEUHBIX
ypaBHEHUU

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
| Uucna v BBIYUCICHUS

KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 upparoHATBHOM YHCIIE.
JlecaTHUHBIC TPUOIIMKESHUST UPPALMOHATBHBIX YHCEI

1.1

CpoiicTBa apu(MeTHUYCCKUX KBAJPATHBIX KOPHEH M WX NPHUMCHECHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPKECHUI u BBIYMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA

1.3 Crenens c 11eJIbIM TIOKa3ateneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIa
2 AnreOpandecKkue BbIpaKCHUS

71 KBampatuelif  TpéxuseH, pas3loKeHHe KBaJpaTHOro TpEXUieHa Ha

MHOXHUTEIHN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aJire0OpandecKkoi 1poodu

23 Cnosxenue, BBIYMTaHUE, YMHOXKEHHUE, JIEJICHUE aNreOpanyeckux Ipooeit

24 PannonanbHble BeIpaskeHUS M UX IpeoOpazoBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA

31 KBampatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHMH, CBOAAIINXCA K TUMHEWHBIM U KBAIPATHBIM

33 [Ipocreiimue qpoOHO-pallOHAIbHBIE YPABHEHUS

I'padnueckas uHTEpHIpeTallsl ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
34 JMHENHBIX YPaBHEHUI C IByMs NlepeMeHHbIMU. [IpuMepsl pemenns cucrtem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU

3.5 Pemenne TekcTOBBIX 3a1a4 anredpandeckum crnocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUU

41 [Tonstue Qynkmuun. OO6MacTh ONpENeNeHUs] W MHOXKECTBO 3HAYEHUUN
' ¢yskuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padux Gpynkumu. UreHre cBOWCTB GYHKIUU 1O €€ TpapuKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCHI
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@OyHKIUY, OINUCHIBAIOUINE TNPSAMYI0 W OOpaTHYIO MPONOPLUOHAIbHbIE

4.4
3aBUCUMOCTH, X TpaQuKu
4.5 OyHKIMU y =x7, y = x7
4.6 Oynaknuu y = [x, y = |x]|
4.7 I'paduaeckoe perieHue ypaBHEHUH U CUCTEM YPAaBHCHHM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna u BBIYUCIICHUS
11 ParonanbHble 4Kcia, WppalMOHATbHBIE YHCIIA, KOHEUHblE M OECKOHEYHbIE
JECATUYHBIE JPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJ, JECHCTBUTEIbHBIE YHCIA  Kak
12 OecKkOHEYHbIE JECATHHbIE npobu. B3auMHO oOfHO3HAYHOE COOTBETCTBHE
MEXJly MHOXECTBOM JEMCTBUTEIBHBIX YHUCEI U KOOPJAUHATHON IpPSMOM.
CpaBHeHHE 1EUCTBUTENBHBIX YHCEIT
1.3 ApudmeTrndeckue IeiCTBUS ¢ IeHCTBUTENbHBIMHI YUCIaMU
W3mepenusi, mpuOmKeHns, OueHKH. PazMepsl 00beKTOB OKPYKAIOIIETO MUPA,
1.4 JUIUTETILHOCTh MPOIECCOB B OKpYy»XKatoiiem mupe. [IpubnmxéHHoe 3HaueHHEe
BEJIMYMHBI, TOYHOCTb Npuoamxenus. Okpyriaenue uyncen. [Ipuknaka u oueHka
PE3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 VYpaBHEHUsI C OJIHON NTEPEMEHHON
2.2 JluneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOASAIINXCS K KBaIPAaTHBIM
24 BI/IKB"aL[anTHoe YPpaBHEHHUE. IIpuMepsl pellleHHs ypaBHEHUH TpPETbEH U
4yeTBEPTOM cTeneHell pa3nokeHueM Ha MHOXKHUTEITN
2.5 Pemmenne npoOHO-pallMOHANBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenne cuctem IByX JTUHENHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JIByX YPAaBHEHMH, OZTHO U3 KOTOPBIX JINHEHHOE, a APYTroe —
BTOPOI CTENEeHN
2.10 ['paduaeckas uHTEpIpETALIMS CUCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMH
2.11 Pemienue TekcTOBBIX 3a/jau anredpandeckuM crocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 ['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMU
3 OyHKIMN
31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabomna, KoopauHaThI
BEPILKHBI Tapadoibl, OCb CAMMETPUHU NTapaboJIbI
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3.2 I'paduxn Gynkumii y=kx, y=kx+b 1 ux cBoHCTBa

3.3 I'paduku Gynkuunit y=k/x, y = x° 1 ux cBoOCTBa
34 I'paduku GyHKuuii , u UX CBOICTBA
4 YucnoBkIe IIOCIEIOBATCIBHOCTH
41 Omnpenenenne U crocoObl 3a/IaHUsT YUCIIOBBIX MOCIIEA0BATEIBHOCTEH. 3aqanme
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM GopMyIioii U HopMyJIol n-ro djaeHa
49 Apudmernueckass nporpeccus. PopMmynbl 7-r0 WieHa apuPMeTHUECKOH
MPOTPECCUU, CYMMBI IIEPBBIX /1 YJICHOB
43 I'eomeTpuyeckas mnporpeccus. Dopmynibl n-T0O WieHa TIe€OMETPUYECKON
MIPOTPECCUH, CYMMBbI NIEPBBIX 71 YWICHOB
4.4 N3o00paxkeHne YIEHOB apHU(PMETUUYECKOH M T'e€OMETPHYECKOW Mporpeccuit
) TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTHU. JINHEHHBIN 1 SKCIOHEHIIUATIbHBIN pOCT
4.5 CJ10KHbI€ TPOLEHTHI
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CrpaHunua 24 n3 31. CTpanuua cosgaxa: 17.11.2025 09:33 =¥ TATAPCTAH



ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
TpedoBaHMS o01ero oopazosanus Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh MOHATUAMU: MHOXECTBO, IOJIMHOXECTBO,
olnepanuy HajJ MHOKECTBaMHU; YMEHHUE OIEpUPOBATH IOHSITHUSIMM:

1 rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yMEHUE UCIONb30BaTh TIpaUuecKoe IpelCTaBlICHHE
MHOXECTB JUI ONMCAaHUSl PEAJbHBIX HPOLECCOB M SIBICHHUH, MpH
pELICHUHN 3aJ1a4 U3 APYTHX YUeOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEIECICHUE, aKCUOMa, TeOpeMa,

) JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHU U OTPUIIAHUS BBICKA3bIBAHUIN

YMeHue onepupoBarh MOHATUAMU: HATYPaJIbHOE YMCIIO, IPOCTOE U
COCTaBHOE 4YHCIIO, JCJIHUMOCTh HATypaJIbHBIX YHCEJ, NPHU3HAKU
JIEIUMOCTH, 1EJ0€ YKCIO0, MOIYJb YKcia, OOBIKHOBEHHAs Ipo0b U
JecATUYHAs ApOoOb, CTAaHIAPTHBIM BHUJI YKCIIA, PAIIMOHATILHOE YKCIIO,

3 UppAlMOHATIFHOE YHCII0, apu(METHYeCKUl KBaJpaTHBIA KOPEHB;
YMCHUC BBIITIOJIHATD IIGf/'ICTBI/I?[ C qucjaaMu, CpaBHHBATb n
YHOPSIOYMBATh YHWCIA, NPEACTABIATH 4YHMCIA Ha KOOPAMHATHOM
IPSAMOM, OKPYIJIATH YMCIA; YMEHHUE JelaThb NPUKUIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTeNIEM,
aprudMeTHUeCKUi KBaJApaTHbIM KOPeHb, MHOTOYJICH, anreOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTEIEHH

4 OoJibllle €MHMIBI, YMEHHE BBINOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSAMH, pa3I0kKeHHe MHOTOWIEHa Ha MHOXHTENH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpPMya pa3HOCTH KBaApaTOB H
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHIAMU: YHCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOW NEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHUE pellaTh JUHEHHBIE U KBAPATHHIE YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI ¢ OJHOW MEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOI, B TOM YHUCJIE IPU PELIEHNUH 3a7a4 U3 JPYTUX IPEAMETOB
U TpPaKTUYECKUX 3aJady; YMEHHE MCIOIb30BaTh KOOPJIWHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi U300pakeHUs pereHHi
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUSA, TpaduK GYyHKIUH, HYJIH
byHKIHY, IPOMEXYTKH  3HAKOIOCTOSIHCTBA, IIPOMEXKYTKH
6 BO3pacTaHus, yObIBaHUs, HauOOJbIIEe W HAWMEHbINEE 3HAYCHUS
byHKIMY; yMEHHE OIIepUpOBATH MOHSTHSIMU: npsmast
MIPOMOPLUOHAIHOCTD, JINHEHHAs (PYHKIMS, KBaApaTUUHas QYHKIIHS,
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oOpaTHasi TMPOMOPIUOHAIBHOCTh, Mapaboina, rumepbona; yMeHHe
ctpouth rpaduku  QYHKIMA, HWCIOIB30BaTh TrpaduKu s
OTIpeNIeNIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, JJISI PELICHUS
3a7a4 U3 JPyrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE
BBIpaXKaTh (OPMYJIaMHU 3aBUCHMOCTH MEX/y BETUUYMHAMU

YMmenue OncprupoBaTh IIOHATUAMU: IOCJICA0OBATCIBHOCTD,
apudMeTHuecKkass M TeoMeTpuyecKas IPOrpecCHH; yMEHHe
7 UCTIOJIb30BaTh CBOMCTBA MOCIE0BATEILHOCTEH, (DOPMYIIBI CYMMBI H

o0uiero ujieHa Ipu pelIeHUuU 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYrux
y4eOHBIX MPEIMETOB U PEATbHON KUZHU

YMeHue pemars 3aa4u pa3HbIX TUIOB (B TOM YKCJIE€ Ha MPOIEHTHI,
JOIM W 4YacTd, JBIKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCITyT, HAJIOTH, 33J]a41 U3 00JacTH yIpaBiICHUs JIMUHBIMU

8 U ceMeWHbIMH (UHAHCAMH);, YMEHHE COCTaBIISATh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl 110 YCJIOBHUIO 3ajayH,
MCCJIEIOBATh MOyYEHHOE PEIlIEHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IIpsimMas,
oy, JIOMaHasl, yTouI, MHOT'OYT'OJIbHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN u PAaBHOCTOPOHHUI TPEyIrOJbHUKH,
OPSMOYTOJIbHBII TpEyrojbHUK, MeIuaHa, OHUCCEKTpuca W BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MapajuieJorpaMM,  pomo,
IPSIMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3al1add, B TOM YUCIIE U3 IIOBCEJHEBHOW JKHU3HM, Ha
HAaxO0KJICHNE N'€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM U3Y4YEHHBIX
CBOMCTB (huryp u pakToB

YMeHne onepupoBaTh MOHSATHSIMH: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJIbHUKOB; MapajjieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSIMBIX,
Yol MEXIY MpPSMBIMH, TMEPIEHAUKYISp, HAKJIOHHAS, MPOEKINS,
10 nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHTEJIBHO TOYKH W TPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapaUIeNbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE

YMeHne omnepupoBaTh TOHATUSIMH: JUIMHA, PACCTOSHHUE, YTOJ
(BemMYMHA yTJIa, CHHYC U KOCHHYC yTja TPEyroJbHHKA), TUIOMIAIb;
yMEHHUE OIICHUBATh Pa3Mephl MPEAMETOB U 0OHEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATh (OPMYyNIbl TEepUMeTpa U IUIOHIAaN

11 MHOTOYTOJFHUKOB, JJIMHBI OKPYXXHOCTH U TUJIONIAIU Kpyra, ooObema
MPSIMOYTOJIBHOTO TMapajlieNienuIiea; YMEHUE MPUMEHSTh NMPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IITOIIaAeH

VYMenue wu3o0pakaTh IUIOCKME GUIYpPHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX

12
HHCTPYMCHTOB H DJJICKTPOHHBIX CpPCIACTB II0 TEKCTOBOMY WA
CHMBOJIBHOMY OITMCaHHIO
13 YMmeHue OIICPpUPOBATh IOHATHUAMHU: HPAMOYIOJIbHasd CUCTEMA
KOOpJAUHAT, KOOpAuHATbl TOYKH, BCKTOp, CyMMa BECKTOPOB,
[okyMeHT co3aaH B anekTpoHHow copme. Ne 116 ot 17.11.2025. UcnonHutens: MNaHuesa J.X. B I/IEKTPOHHbBINA

CrpaHuua 26 13 31. CTpanuua cosaaHa: 17.11.2025 09:33 =¥ TATAPCTAH



14

15

16

MPOU3BEJICHUE BEKTOpa HA YHCIO, CKaISIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPAWHATHI ISt
MPEACTABJICHUS JAaHHBIX W PEIICHHS 3a]la4y, B TOM YUCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJIOMKOBBIE U KPYIOBbIE
qUarpaMMbl, TaOJMIBI, cpeaHee apudMeTHuecKoe, MeAHuaHa,
HauOoJIplllee U HaMMEHbIIee 3HAYEHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJEKaTh, MHTEPIPETUPOBATH H  IMPEeoOpPa3OBHIBATH
MH(POPMALIMIO, MPEACTaBIEHHYI0 B Ta0lMIAXx M Ha JAMarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclO3HaBaTh W3MEHUUBBIE BEIUYMHBI B
OKpYXarolleM MUpe

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMBIT (CiIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HMCXO.)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITHH B OMBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMHU; YMEHHUE peIlaTh
3ajaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
npaBUja YMHOXXEHHsSI, YMEHHE OLIEHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHI U SBIICHUI, IOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAlOIIEM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEIT M €T0 POJIBI0 B MACCOBBIX SIBIICHHUSX

YMeHne BbIOMpaTh MOIXOSANIMN HW3YyUYEHHBIH METOM JIs pelIeHUs
3a71a4M, MPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCHIBATH OT/EJIbHBIC BBIJAIOIIUECS PE3YJIbTAThI,
MOJYYECHHBIE B XOJI€ Pa3BUTHUSI MATEMATHUKU KaK HAYKH, MPUBOIAUTH
MpUMEPBl  MAaTEMATUYECKUX OTKPBITUM M HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIC
HEepUOIMYECKUE 1POoH
13 Panmonanbupie uyucna. ApupMeTHYECKHE OINEepald C pardOHAIbHBIMU
YHCcIaMU
14 JetictButenbHble Yncia. AprU(pMETHYECKUE ONEPAMH C JIeHCTBUTEIbHBIMU
qucIaMu
15 [TpubnmxEnnbIE BBIMMCIICHNA, [PaBWIA OKDYIVICHNS, NMPUKUAKA M OLEHKA
pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BeIpaXKeHUs
2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU)
29 Crenenp ¢ nenbiM nokazateneM. CTeneHb € palMOHAJIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
75 Apudmernueckuif  KOpeHb  HaTypaidbHOM  cremeHu.  J[leillctBusa ¢
apu(pMeTUYECKUMU KOPHSIMH HaTypajIbHOU CTEEHU
3 VYpaBHEeHUs U HEpaBEHCTBA
31 [enbie anp06H0-pauH0Ham,HHe ypaBHeHUA. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUH
39 [lenble u npoOGHO-palOHaNbHbBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
33 Pentenne TekcTOBBIX 3a/1a4
4 YucnoBsle IOCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
49 Apudmernueckass M reomerpuueckas mporpeccud. Dopmynia CIOXKHBIX
IIPOLIEHTOB
5 DyHKIMU
@Oynkuus, crnocodbl 3amanus ¢QyHkuuu. ['paduk  dysxmum. OO6nacth
orpeziesieHus: U MHOXKecTBO 3HaueHuH pyHkuun. Hymu ¢pynkuun. [pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHUMYMbl (yHKUIMU. Hambosbiiee n HauMeHbllee 3HAYeHHE (QYHKIMM Ha
IIPOMEXKYTKE
6 Koopaunats! Ha NpsIMON U TUNIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl 1 UX CBOMCTBa
7.2 TpeyroapHuK
7.3 MHOTOyTOIBHUKH
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7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

OKpy’>KHOCTb U KpYyT

N3mepenune reoMeTpuIecKuX BETUIHH
BekTopsbl Ha mIockocTH

BeposTHOCTh 1 cTaTUCTHKA
OnucarenbHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHuoxecTBa

I'padsr
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

Anrebpa, 7 kitace/ MakapsrueB FO.H., Munmrox H.I'., Hemmkos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 8 kitace/ Makapsrue F0.H., Munatox H.I'., Hemmkos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 9 kirace/ MakapsrueB 10.H., Munarox H.I'., Hemmikos K.W. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBemienuey
Anrebpa, 7 kimace/ Mepansak A.T'., ITonouckwuit B.b., SIxkup M.C.; nox
penakuuei [Togonsckoro B.E., O6mecTBoO ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3naTensckuii ienTp « BEHTAHA-I'PA®Dy;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Anrebpa, 8 kimace/ Mepaisak A.T'., ITononckwuit B.b., SIxkup M.C.; nox
penakuueit [logonasckoro B.E., O01iecTBO ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®Dy;
AxunonepHoe obmectBo «M3narenscrBo «lIpocsemienne»

Anrebpa, 9 kitace/ Mepansak A.T'., ITonouckwuii B.b., SAxkup M.C.; nox
penakuueit [logonasckoro B.E., O01iecTBO ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®Dy;
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»
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